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The present invention relates to an aerosol valve and to 
such valve for use in combination with a container for 
a pressurized fluid which is adapted to be dispensed in 
the form of a spray mist or as a foam depending upon 
the container contents. 

In devices of the character set forth the containers usu 
ally have an open top to which the aerosol valve is at 
tached either prior to or after the propellant, usually a 
low boiling point fluid, is charged into the container. 
Where the propellant is charged into the container 
prior to attaching the valve, the procedure is referred to 
as “cold filling' which requires the operation to be car 
ried out under refrigeration i.e., at a temperature below 
the boiling point of the propellant. Where the propel 
lant is charged into the container after mounting the valve 
thereto, the propellant in fluid form under high pressure 
is forced into the container usually through and/or around 
a hollow valve stem upon unseating the valve and this 
procedure is referred to as "pressure filling.” Due to 
the smail dimensional limitations of the valve stem and 
the passages therein pressure filling has been heretofore 
relatively slow. To increase the pressure filing rate spe 
cial types of valves have been devised for charging the 
propellant into the container either through the waive 
chamber in which the valve is mounted or around said 
chamber housing through a space or passages between 
the valve chamber housing and the container closure or 
mounting cap member. These valves have not proved 
to be entirely satisfactory because either of their higher 
cost than conventional valves or of imperfect operation 
under commercial pressure filling conditions. 
An object of the present invention is to provide an 

improved aerosol valve adapted for use in charging and 
discharging aerosol products from containers which 
obviates the objections to prior valves. 
A further object of the invention is to provide an im 

proved valve for aerosol containers in which the pres 
sure fill passages are independent of the discharge pas 
SagêS. 
A further object of the invention is to simplify the 

construction of valves for aerosol dispensing which can 
be completely assembled by the valve manufacturer and 
used as assembled for either cold filling or pressure fill 
ing of aerosol containers with the propellant medium. 
A still further object of the invention is to provide a 

valve assembly as set forth in the preceding paragraph 
which will be simple in construction, efficient in oper 
ation and which can be manufactured and sold competi 
tively with conventional cold filling valves. 
The foregoing and other objects of the invention, not 

specifically enumerated, and the novel combination and 
relationship of parts, will be readily understood from the 
detaiied description which follows when considered in 
connection with the accompanying drawing wherein: 
F{G. 1 shows an embodiment of the invention in elle 

vation with the cap member and the container upon 
which it is mounted in diametrical section. 

F.G. 2 shows a diametrical sectional view of the valve 
assembly of FiG. 1 on a greatly enlarged scale. 

FIG. 3 is a view similar to FIG. 2 showing the rela 
tionship of the valve assembly parts during pressure filling 
of the container with a fluid propellant. 

FIG. 4 shows a top plan view of the tubular housing 
or spring Cup. 
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FiG. 5 shows a transverse section taken along the plane 

of the line 5-5 of FIG. 4. 
F.G. 6 is a diametrical section through the sealing 

washer or valve seal. 
Referring to the drawings, the invention may be said 

to consist of an aerosol valve assembly 13 adapted to be 
mounted in the open end of a container is and provide 
a closure therefor. 
The valve assembly 1é consists of a tubular housing 

or valve and spring cup 2 having a chamber 53, an elas 
tomeric sealing washer or valve seal E4, a discharge valve 
member 5, a spring 16, and a container closure or cap 
member 7. 
The container A. may be of any desired shape and con 

struction provided it has an open top adapted to be 
ciosed by the valve assembly 8. 
The tubular housing 12 is formed at its upper or outer 

end with a peripheral flange 8 having chamfered or 
rounded exterior corners 8 and the bore of chamber 
3 has different internal diameters 39 and 20 adjacent 

its outer end and at its inner end is formed with an axially 
projecting nipple 2E. Between the bore diameters 9 and 
28 there is formed a shoulder 22, and the outer portion 
of the bore 9 is tapered outwardly to its top as shown 
at 23 whereas the housing is formed with circumferenti 
ally spaced radial slots, grooves or futes 24 providing 
ribs 24' which communicate with longitudinal slots, 
grooves or futes 25 providing ribs 25' formed in the 
peripheral flange A8. The inner wall of the housing 22 
having the diameter 29 is formed with a plurality of cir 
cu inferentially spaced longitudinally extending ribs 26 
which are of increasing radial thickness as they extend in 
Wardly from a location below the shouider 22 to the 
base of the chamber. Alternate ribs 25 at their inner 
ends continue across the base 27 of the chamber to a re 
entrant nipple 23 to provide a seating surface for the 
spring 6. The tubular housing may be formed of any 
suitable material, preferably a synthetic resin which may 
be molded, such as nylon or the like, which is inert to 
substances intended to be discharged from the container. 
The sealing washer or valve seal 4 is preferably flat 

and may be formed of any elastomeric material which 
is not adversely affected by the substances intended to be 
discharged from the container and preferably is formed 
with a central hole or perforation 4a the wall of which 
tapers outwardly toward the top face of the washer and 
has an outer peripheral wall 14b which is concave in 
radial section as best shown in FiG. 6. The outer di 
ameter of the washer is such as to be normally supported 
on the tapered portion 23 of the bore portion S3 to pro 
vide a fluid tight seal therewith and be moved inwardly 
into the bore portion 9 under fluid pressure applied ex 
ternally to its cuter surface to seat on the shoulder 22, as 
will be hereinafter more fully explained. 
The valve member 15 has a solid or closed inner end 

29 formed with an inwardly extending axial projec 
tion 29a and an outwardly extending hollow cylindrical 
stem 38 which is open at its top and is siidable in the 
opening 4a of the washer 4 with a fluid tight fit, 
said closed end of the valve having an outwardly ex 
tending annular flange 31 spaced radially from the lower 
end of the tubular stem and providing therewith an 
annular channel 32 and the inner end of the tubular 
stem 33 is formed with an orifice 3(a communicating with 
said channel. Like the housing 2, the valve inember 
15 may be formed of any suitable material, such as 
nylon or other synthetic resin, which is inert to the sub 
stances to be discharged from the container. 
The container closure or cap member 7 is of cup 

shape form and has a centrally re-entrant tubular part 
or pedestal 33 and an outer peripheral bead or flange 
34 for attachment of the valve assembly to the container 
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11. The tubular part of pedestal 33 surrounds the pe 
riphery of the flange 8 and has its upper end formed 
as an inwardly directed top flange 35 overlying the seal 
ing washer 54 and terminating in axial spaced relation 
to the tubular stem 30 as shown at 35. The inner end 
of said tubular part or pedestal 33 is staked inwardly 
at circumferentially spaced locations to engage the lower 
corner 8 of the flange 8 as shown at 35a to sup 
port the valve parts and to hold the washer and hous 
ing in fluid tight engagement. The staking is preferably 
of less depth than the groves 25 or ribs 25' to insure 
maximum passage of fluid propellant when charging 
the container with the propellant during pressure filling 
the container. 
As is conventional, there is frictionally mounted on 

the outer end of the tubular stem 39 to be movable 
therewith an operating cap or button 37 of generally 
cylindrical form of smaller diameter than the pedestal 
33, the button having a discharge opening 37 a con 
necting with a passage 38 which in turn communicates 
with the bore in the hollow stem 30. Also, as is con 
ventional, a dip tube 39 is attached to the inwardly 
extending nipple 2. 
The characteristic differences between the aerosol valve 

assembly thus far described and prior constructions are: 
(1) The tubular housing or spring cup 2 is formed 

at its lipper or outter end with a flange having trans 
verse groves or futes 243 which communicate with longi 
tudinally extending grooves or flutes 25 which flutes in con 
junction with the contiguous parts of the cap member pro 
vide unobstructed passages which open into the container; 
(2) the sealing washer 4 is of novel form and is normally 
supported on an upwardly tapered Surface as shown at 
23 within the bore or chamber 9 at the outer end of 
the tubular housing and is held in unclamped pressure 
sealing relation against the underside of the top flange 
of the cap member to obturate the passages through the 
grooves 24 and in axially spaced relation to the shoulder 
22 in the housing, in relation to which is bodily mov 
able the sealing washer; (3) that because of said mount 
ing and relationship of parts the washer does not break 
its sealing engagement with either the tubular housing 
or the valve stem during its bodily movement or during 
the longitudinal or tilting movement of the valve stem 
permitted by the opening 35 in the top flange 35; and 
(4) the overall diameter of the cap or button is smaller 
than the diameter of the top flange 35. 
By virtue of the aforementioned characteristic dif 

ferences the valve assembly as a completely assembled 
unit may be attached to a container is after the active 
material to be dispensed therefrom has been placed 
therein and the fluid propellant then charged into the 
container by the pressure filling method without re 
moving the operating button as ilustrated in FIG. 3 
wherein a pressure filling head 40 of larger diameter 
than the pedestal 33 and having a packing ring 4i, 
held onto the filling head 36 in any suitable manner, such 
as by a flanged sleeve 42, is positioned over said pedestal 
to make a fluid tight seal therewith and a low boiling 
point propellant such as "Freon' under high pressure is 
applied to such filling head. Part of the propellant 
will initially enter through the dispensing opening 37a 
in the button, pass through the valve stem 30 and orifice 
36 a to exert an opening force on the valve member 
15 to move said valve into abutting engagement with 
the shoulders 43 provided at the top of the ribs 26 
and permit a limited quantity of propellant to enter 
the valve chamber 13 and from there through the dip 
tube 40 into the container. Simultaneously with the 
flow of the fluid prepellant through the valve stem 38, 
the propellant will flow through the annular space 36 
to act against the exposed inner or central portion of 
the washer 4 and operate to axially move the washer 
bodily within the tubular housing out of contact with 
the top flange 35 and onto the shoulder 22 thus ex 
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posing the grooves 24 to provide passage for the pro 
pellant therethrough and through the grooves 25 into 
the container i as indicated by the arrows in FIG. 
3. During this action the fluid tight seal between the 
washer 2 with both the bore 9 of the housing i2 
and the outer wall of the valve stem 39 is maintained 
so that after the initial slight admission of fluid under 
pressure through the valve stem 39 and valve member 
E5 into the container through the dip tube 39 has taken 
place the washer will seat on the sealing surface on the 
top of the flange 31 and on the shoulder 22 and all 
subsequent fluid propeliant being charged to the con 
tainer will follow the paths of the arrows in FIG. 3 
and not pass through the tubular housing. The rate 
of pressure filling will therefore not be limited to the 
cross-sectional area of the dip tube. When the con 
tainer has been pressurized and the pressure valve head 
removed, the valve member 5 will move the washer 
i4, under the force of the spring 5 and the internal 
propellant pressure within the container, to its normal 
closed position as shown in FiG. 2. Since only the 
propellant is pressure charged into the container any 
residue of the propellant left on the button or the 
cap member will evaporate therefrom almost instantly. 
By virtue of the annular space 35 between the inner 

periphery of the cap fiange 35 and the outer wall of 
the valve stem 30, it will be apparent that when manual 
pressure is applied to the operating button 37 against 
the forces of the spring 16 and the gas pressure with 
in the container the applied pressure will either depress 
or tilt or simultaneously depress and tilt the valve mem 
ber 15 to move it wholly or partially out of sealing en 
gagement with the washer E4 to permit the pressurized 
contents which normally fill the chamber 13 to be dis 
charged through the orifice 3a in the button 37. 

In the foregoing description of the invention, the valve 
assembly may be said to consist of a discharge valve and 
a charging valve; the latter coimprising all the essential 
parts of the tilt type discharge valve and the improve 
ments which reside in that the cap member and the tubu 
lar housing at contiguous portions of their top and side 
Wali are formed to provide connecting fluid passages there 
between which are normally closed by the sealing washer 
which is axially movable bodily within the tubular hous 
ing out of contact with the inwardly extending flange 
overlying the washer by fluid pressure applied exteriorly 
against the central portion of the washer externally of the 
valve stem through the central opening in the top flange 
and provide free access for such applied fluid from said 
central opening to said connecting fluid passages to such 
fluid under pressure for admission thereof to the con 
tainer upon which the valve assembly is mounted. 

Although the foregoing description in conjunction with 
the accompanying drawings describes a preferred embodi 
ment of the invention it is to be understood that changes 
in details of construction and arrangement of parts may 
be resorted to within the range of mechanical and engi 
neering skill without departing from the spirit of the in 
vention as hereinafter claimed. 
What claim is: 
1. A completely assembled aerosol valve unit, for clos 

ing the open top of a container which may be thereupon 
pressurized or discharged through said unit, which com 
prises a container closure cap member supporting a tubu 
lar housing having therein a valve chamber of different 
diameters, an elastomeric Sealing washer seating within 
the chamber portion of largest diameter and providing a 
iuid-tight seal with the inner waii of said chamber por 
tion, a valve member in said chamber having a tubular 
stem extending Lupwardly through and slidable in the hole 
in the washer with a fluid-tight it and a spring normally 
biasing the valve into closing position against said washer, 
said cap member having an inwardly directed top flange 
with a central opening larger than the valve stem over 
lying and exposing the central portion of the washer and 
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an axial tubular portion surrounding said housing and 
said washer and providing with the outer peripheries of 
said housing and said washer communicating fluid pas 
sages, the improvements residing in that the chamber por 
tion of largest diameter has an axial dimension greater 
than the axial thickness of the washer, that the washer is 
slidably mounted in said chamber portion in fluid-tight 
engagement with both the wall of said chamber portion 
and the tubular valve stem and is normally held in un 
clamped fluid-tight engagement with the underside of 
the top flange of the cap member by the spring biased 
valve member and seals off communication between said 
central opening in the top flange of the cap member and 
the fluid passages, whereby when fluid under pressure is 
applied to the exposed central portion of the washer ex 
ternally of the valve stem through the central opening 
in the top flange of the cap member, the washer will 
bodily move inwardly out of sealing engagement with 
the inwardly extending top flange and provide free access 
for such applied fiuid from said central opening in the 
fange to the communicating passages while maintaining 
the fuid-tight sealing engagement between the tubular 
housing and the tubular valve stem. 

2. An aerosol valve unit according to claim 1 wherein 
the communicating passages between the axial portion 
of the cap member and the outer peripheries of the said 
housing and said washer are provided by circumferentially 
spaced grooves extending across the outer end and longi 
tudinally of the outer wall of the housing. 

3. An aerosol valve unit according to claim 1 wherein 
the communicating passages between the axial portion of 
the cap member and the outer peripheries of the said 
housing and said washer are provided by circumferentially 
spaced grooves extending across the outer end and longi 
tudinally of the outer wall of the housing, the chamber 
portion of largest diameter has an outwardly tapered or 
frusto-conical portion, inwardly of which there is a shoul 
der, that the washer is normally supported on said tapered 
portion in axially spaced relation to said shoulder and 
will move bodily toward said shoulder upon the applica 
tion of said external fluid pressure. 

4. An aerosol valve assembly according to claim 1, 
wherein the sealing washer has a central hole which 
tapers radially outwardly and an outer periphery which 
is concave in axial section. 

5. An aerosol valve unit according to claim 3, wherein 
the axial distance between the top flange of the cap mem 
ber and the shoulder in the housing chamber is such that 
upon inward movement of the washer in response to ap 
plied external fluid pressure, the washer will seat on said 
shoulder and will return to its normal seating and sealing 
engagement with the top flange upon withdrawal of said 
applied pressure. 

6. In the combination of a pressurizeable container and 
a completely assembled aerosol valve unit therefor hav 
ing a discharging valve for the container contents and a 
charging valve for pressurizing the container, said valve 
unit being mounted in an opening in the container and 
comprising a closure cap for said opening Supporting a 
tubular housing having therein a valve chamber of differ 
ent diameters, an elastomeric sealing washer seating with 
in the chamber portion of largest diameter and providing 
a fluid-tight seal with the inner wall of said chamber por 
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tion, a discharging valve member closed at its inner end 
from which projects upwardly a tubular stem extending 
through and slidable in the hole in the washer with a 
fluid-tight fit and having an orifice in proximity to the 
closed inner end and a spring normally biasing the valve 
member into sealing engagement against said washer and 
sealing off the lateral orifice from the valve chamber, 
said cap member having an inwardly directed top flange 
with a central opening larger than the valve stem over 
lying and exposing the central portion of the washer and 
an axial tubular portion surrounding said housing and 
said washer and providing with the outer peripheries of 
said housing and said washer communicating fluid pas 
sages, inward or tilting movement of the valve stem estab 
lishing open communication between tihe valve chamber 
and the ambient atmosphere; the charging valve for in 
troducing a fluid propellant into the container compris 
ing the aforementioned tubular housing, the elastomeric 
sealing washer and the top flange of the cap member; the 
improvements residing in that the communicating pas 
sages between said axial portion of the cap member and 
the outer peripheries of said housing and said washer are 
provided by circumferentially spaced grooves extending 
across the outer end and longitudinally of the outer wall 
of the housing, that the chamber portion of largest diam 
eter has an axial dimension greater than the axial thick 
ness of the washer, that the washer is slidably mounted 
in said chamber portion in fluid-tight engagement with 
both the wall of said chamber portion and the tubular 
valve stem and is normally held in unclamped fluid-tight 
engagement with the underside of the top flange of the 
cap member by the spring biased valve member and seals 
off communication between said central opening in the 
top fange of the cap member and the circumferentially 
spaced grooves extending across the outer end of the 
housing, whereby when fluid under pressure is applied to 
the exposed central portion of the washer externally of 
the valve stem through the central opening in the top 
flange of the cap member, the washer will bodily move in 
wardly out of sealing engagement with the inwardly ex 
tending top flange and provide free access for such applied 
fiuid from said central opening in the flange to the spaced 
grooves and through said grooves into the container, 
while maintaining the fluid-tight sealing engagement be 
tween the tubular housing and the tubular valve stem. 
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